Cholecystokinin-induced phosphatidylinositol hydrolysis in rat pancreatic acinar cells: modulation by extracellular calcium and manganese.
The role of extracellular calcium in modulating the actions of cholecystokinin octapeptide (CCK8) on phosphatidylinositol 4,5-bisphosphate hydrolysis was studied in freshly isolated rat pancreatic acini and cultured AR42J cells. In both cell types, CCK8 rapidly induced the formation of inositol 1,4,5-trisphosphate [Ins(1,4,5)P3] and 1,3,4, 5-tetrakisphosphate [Ins(1,3,4,5)P4]. The actions of CCK8 were inhibited by lanthanum and manganese, agents that block transmembrane calcium fluxes, and by chelation of extracellular calcium with EGTA. In pancreatic acini, lanthanum and manganese also partially inhibited the effects of carbachol and bombesin on Ins(1,4,5)P3 and Ins(1,3,4,5)P4 levels. In acini, the CCK8-mediated increases in Ins(1,4,5)P3 and Ins(1,3,4,5)P4 levels were progressively greater as the extracellular calcium concentration was raised from the micromolar range to 1.28 mM and progressively smaller as the manganese concentration was raised from 10 microM to 1 mM. Furthermore, the CCK8-mediated rise in Ins(1,4,5)P3 levels was partially attenuated by the calcium channel blockers verapamil, diltiazem, and nifedipine. These findings indicate that extracellular calcium enhances the ability of CCK8 and other calcium-mobilizing agonists to generate biologically active inositol phosphates in pancreatic acinar cells.